The quartz crystal microbalance as a novel means to study cell-substrate interactions in situ.
The quartz crystal microbalance (QCM) was first introduced as a mass sensor in gas phase and in vacuum. Since oscillator circuits capable of exciting shear vibrations of quartz resonators under liquid loading have been developed, the QCM became accepted as a new, powerful technique to follow adsorption processes at solid-liquid interfaces in chemical and biological research. Lately, the QCM technique has attracted considerable interest as a novel means to monitor cell-substrate interactions of mammalian cells in vitro. Because the establishment and modulation of cell-substrate contacts is important for many physiological processes, and potent techniques to measure these interactions noninvasively are rare, the present review highlights applications of the QCM technique in this field. The suitability of the QCM device to monitor attachment and spreading of mammalian cells in real time has been well established. The QCM response is dependent on the individual cell type that is examined. In order to identify the sources for these cell-type-specific results of QCM readings, and to understand the information content of the signal, attempts have been made to decompose the overall QCM response into subcellular contributions. The aforementioned subjects, together with a condensed introduction into the QCM technology, are included in this article.